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(54) UNBURNED HARDENED BODY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an unbumed hardened body having a soil feeling and high in 
strength (especially bending strength) at a relatively low cost. 

SOLUTION: A raw material contg. ICQ pts.wt. of the main raw material consisting of 5-75% clay, 5- 
15% slaked lime and/or quick lime (expressed in terms of Ca(0H)2), 10-90% granulated slag having < 
SOG^m grain size and/or 10-60% siliceous material having <300nm grain size and further 10-50 pts.wt. 
of quartz sand having >1mm grain size, as required, is formed, and the formed body is aged in an 
autoclave to obtain the unbumed hardened body. Meanwhile, <5 pts.wt. of vegetable fiber (straw fiber) 
is added, if necessary. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 
[Claim 1] 

Clay 5 - 75% Slaked lime and/or calcined lime 5-15% Granulated blastfurnace slag with a particle size of 300 
micrometers or less Non-calcinated hardening object which fabricates the compound containing 10 - 70% as a raw 
material, and comes to carry out autoclave curing. 
[Claim 2] 

Clay 5 - 75% Slaked lime and/or calcined lime 5 - 15% Nature raw material of silicic acid with a particle size of 300 
micrometers or less Non-calcinated hardening object which fabricates the compound containing 10 - 60% as a raw 
material, and comes to carry out autoclave curing. 
[Claim 3] 

Clay 5 - 75% Slaked lime and/or calcined lime 5-15% Granulated blastfurnace slag with a particle size of 300 
micrometers or less 10 - 70% Nature raw material of silicic acid with a particle size of 300 micrometers or less Non- 
calcinated hardening object which fabricates the compound containing 10 - 60% as a raw material, and comes to carr 
out autoclave curing. 

[Claim 4] The non-calcinated hardening object which fabricates as a raw material what added silica sand 10 with a 
particle size of 1mm or more - 50 weight sections to said compound 100 weight section of claim 1 thru/or any 1 term 
3 further, and comes to carry out autoclave curing. 

[Claim 5] The non-calcinated hardening object which fabricates as a raw material what added the vegetable fiber bel 
5 weight sections to the pan to said compound 100 weight section of claim 1 thru/or any 1 term of 4, and comes to 
carry out autoclave curing. 

[Claim 6] It is the non-calcinated hardening object characterized by said raw material containing additives, such as a 
shell, a vermiculite, glass with a particle size of 5mm or more, or pottery debris, further in claim 1 thru/or any 1 term 
5. 

[Claim 7] It is the non-calcinated hardening object characterized by including that to which said raw material cracke 
the non-calcinated hardening object of any 1 term of claim 1 to claim 6 further in claim 1 thru/or any 1 term of 6. 
[Claim 8] It is the non-calcinated hardening object characterized by said shaping being press forming or extrusion 
molding in claim 1 thru/or any 1 term of 7, 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a non-calcinated hardening object suitable as a roadbed with the 
aesthetic property containing clay of soil, or a building material. 

[0002] 

[Description of the Prior Art] The non-tile which made the subject clay and a calcium hydroxide (slaked lime) is 
indicated by JP,7-157346,A. The non-tile of this number official report dries and recuperates itselves after dust press 
in the mixture of 5 - 70 % of the weight of clay, 15 - 80 % of the weight of calcium hydroxides, the tile raw material 
100 weight section containing 10-80 % of the weight of silica system mineral particles, and a vegetable fiber 0-30 
weight sections, this non-tile - ** - it has a moderate degree of hardness and there is almost no reverberation at the 
time of a walk. 

** A feel is good and excellent in a feeling of a walk. 

** Water absorption is comparatively high and it is hard to slide. 

** Effect is rich and excel in a natural feeling, harmonize in surrounding natural environment well and excel in a fin 
sight. 

** By changing the clayey class and the clayey blending ratio of coal to blend, various color tones and aesthetic 
property can be taken out and it is rich in design nature. 
It has the effectiveness of **. 
[0003] 

[Problem(s) to be Solved by the Invention] While cost increased since there were comparatively many contents of a 
calcium hydroxide (calcium2 (OH)) if it was in the non-tile of JP,7-157346,A, the technical problem which should b 
solved that reinforcement tended to be insufficient a little as a pavement ingredient or a building material (flooring) 
occurred. The non-tile of JP,7-157346,A is calcium (0H)2, although it excels in design nature since the particle size 
a silica system mineral particle is what is about l-5mm. There was a problem which lacks in reactivity, consequently 
runs short of reinforcement a little as a pavement ingredient or a building material. Moreover, since the reference vaJ 
of an interlocking grip block serves as a criterion especially in the case of the pavement ingredient, it is flexural 
strength 50 kgf/cm2. To consider as the above (4.9MPa) is required. 

[0004] This invention aims at having the aesthetic property of soil and offering comparatively cheaply a non-calcina 

hardening object with high reinforcement (especially flexural strength). 

[0005] 

[Means for Solving the Problem] The non-calcinated hardening object of claim 1 Clay 5 - 75% Slaked lime and/or 
calcined lime 5 - 15% Granulated blastfurnace slag vsdth a particle size of 300 micrometers or less It is the thing whic 
fabricates the compound containing 10 - 70% as a raw material, and comes to carry out autoclave curing. The non- 
calcinated hardening object of claim 2 Clay 5 - 75% Slaked lime and/or calcined lime 5 - 15% Nature raw material o 
silicic acid with a particle size of 300 micrometers or less It is the thing which fabricates the compound containing 1 
60% as a raw material, and comes to carry out autoclave curing. The non-calcinated hardening object of claim 3 Clay 
- 75% Slaked lime and/or calcined lime 5-15% Granulated blastfurnace slag with a particle size of 300 micrometers 
less 10 - 70% Nature raw material of silicic acid with a particle size of 300 micrometers or less The compound 
containing 10 - 60% is fabricated as a raw material, and it comes to carry out autoclave curing. 



[0006] The non-calcinated hardening object of this this invention has the aesthetic property of soil by having added 
clay. Moreover, since it is soft and the impact at the time of a walk is absorbed compared with the conventional bloc 
tile, it is hard to get fatigued, furthermore, detailed granulated blastfurnace slag and/or the nature raw material of sili 
acid 300 micrometers or less - adding - calcium (0H)2 Si02 the time of using what kind of clay as a raw material b 
making it fully react - the aesthetic property of soil - having - in addition - and it has the reinforcement which can 
borne as pavement material and flooring. 

[0007] If silica sand with a particle size of 1mm or more is added, skid-proof nature of the non-calcinated hardening 

object of this invention will improve with this silica sand appearing in a product front face, and the ambient atmosph 

of soil will come out of it further. Furthermore, the swelling by water absorption can be stopped. 

[0008] in addition, granulated blastfurnace slag - cheap - the cost of a non-calcinated hardening object - it contribu 

cheap. 

[0009] 

[Embodiment of the Invention] for manufacturing the non-calcinated hardening object of this invention - first - the 
main raw material 100 weight section of the following combination, and the need — responding — silica sand 10 with 
particle size of 1mm or more (preferably 1-lOmm) - 50 weight sections ~ churning mixing of 10 - 40 weight section 
and the water is fully preferably carried out by an eye RIHHI mixer etc. In addition, if the particle size of silica sand 
smaller than 1mm, skid-proof nature will not improve, but if larger than lOnmi, a moldability, especially the 
moldability by the dry type press will worsen. 
[0010] 

The main raw material combination (% of the weight) Clay 5 - 75% Slaked lime and/or calcined lime 5 - 15% 10 - 7 
of granulated blastfurnace slag with a particle size of 300 micrometers or less, particle size 300 Among the 10 - 60% 
above-mentioned main raw materials of nature raw materials of silicic acid below mum, clay can be blended in order 
give the feel of soil, and an appearance to a non-calcinated hardening object, and the color and aesthetic property of 
non-calcinated hardening object which are obtained can be changed with the class and loadings of the clay to be used 
A clayey compounding ratio is 5 - 75% (preferably 10 - 60%). If fewer than 5%, the aesthetic property of soil will be 
spoiled, and if [ than 75% ] more, the reinforcement of a hardening object will become low. 

[001 1] As clay, although red clay, ocher, black soil, a loam layer, milt, diatomaceous earth, clay, etc. can be used, als 
in this, a color is deep and red clay, ocher, black soil, and a loam layer are desirable from the place out of which the 
ambient atmosphere of soil comes much more well. 

[0012] Slaked lime or calcined lime, the nature raw material of silicic acid, and granulated blastfurnace slag are 
calcium (0H)2. Si02 By the reaction, it blends in order to obtain sufficient reinforcement. As a nature raw material o 
silicic acid, silica sand, silica fiime, molding sand waste, etc. are mainly mentioned. 

[0013] The nature raw material of silicic acid and granulated blastfurnace slag are calcium (0H)2, when the particle 
size is large. It is desirable to use a thing 200 micrometers or less especially the particle size of 300 micrometers or 1 
from the place for which reinforcement may be insufficient by reactivity becoming low. 
[0014] If it is in the main raw material which consists of this clay, slaked lime and/or calcined Ume, granulated 
blastfurnace slag, and/or a nature raw material of silicic acid, let clay be 5 - 75% of compounding ratio as above- 
mentioned. 

[0015] The compounding ratio of slaked lime and/or calcined lime is 5 - 15% (preferably 5 - 10%). If fewer than 5% 
the reinforcement of a hardening object runs short, after [ if / than 15% / more, when the cost of a hardening object w 
become high ] care of health - setting - calcium (0H)2 of an unreacted condition hardening - it remains inside of th 
body and also becomes the cause of efflorescence (efflorescence). 

[0016] The compounding ratio of granulated blastflimace slag is 10 - 70% (preferably 20 - 50%). When fewer than 
10%, the cost reduction effectiveness by granulated-blastfiimace-slag addition is scarce. If [ than 70% ] more, it will 
become the appearance of a concrete tone and the aesthetic property of soil will be spoiled. 

[0017] The compounding ratio of the nature raw material of silicic acid is 10 - 60% (preferably 10 - 40%). If fewer th 
10%, the reinforcement of a hardening object will become low. If [ than 60% ] more, soft tactile feeling will be lost. 
[0018] The silica sand of coarse grain with a particle size of 1mm or more is added to this main raw material 100 
weight section on condition that 10-50 weight section (preferably 1-1 0mm silica sand 10-40 weight sections) if 

needed. 

[0019] By adding this coarse-grain silica sand on said conditions, the ambient atmosphere of soil comes out further. 



Moreover, when this coarse-grain silica sand appears in a hardening body surface, skid-proof nature improves. 
Furthermore, the swelling by water absorption of a hardening object can be stopped. 

[0020] In this invention, even if the firmness of a Plastic solid improves compared with what does not blend a 
vegetable fiber by blending a vegetable fiber with these raw materials further and it gets an impact from the outside, 
possibility that a form may collapse decreases. And the design nature of the non-calcinated hardening object acquire 
can be raised further. As a vegetable fiber, various Susa (straw), hemp, pulp, etc. can be used and, as for the loadings 
is desirable to carry out to below 5 weight sections to said main raw material 100 weight section. Furthermore, a 
pigment can be blended and change can also be given to the color tone of the non-calcinated hardening object acquir 

[0021] In order to fabricate these raw materials, after adding water and mixing, it fabricates by dust pressing, extrusi 
molding, etc. 

[0022] In addition, when carrying out dust pressing, it is desirable to carry out 5-15 weight section addition of the wa 
to said main raw material 100 weight section. When carrying out extrusion molding, it is desirable to add the water o 
15-30 weight section to the main raw material 100 weight section. 

[0023] Moreover, as for the conditions of autoclave curing, it is desirable to carry out above 1 10 degrees C (preferab 
140-200 degrees C) for 1 hour or more. By this care of health, it is calcium (0H)2 like the above-mentioned. Si02 in 
clay and the nature raw material of silicic acid It reacts and sufficient (it may be hereafter called a C-S-H system 

reaction) reinforcement comes out. 

[0024] After care of health performs sandblasting processing, mill pohsh, etc. if needed, and let it be a product. 
[0025] In this invention, when skid-proof nature improves by adding additives, such as a shell, a vermiculite, glass w 
a particle size of 5nmi or more, pottery debris, a piece of a metal, and a piece of a resin constituent, in a raw material 
still more nearly another aesthetic property can be taken out. what mainly contains calcium or Si among these additiv 
- hardening of this invention - even if it exists as one reactant of a C-S-H system reaction in a body, consequently t 
impact from the outside joins the hardening object of this invention, an additive stops being able to peel from a 
hardening object easily 

[0026] Moreover, skid-proof nature of reproduce [ what cracked the rejected goods which come out in case the 
hardening object of this invention is manufactured from 1mm to 50nmi (from 1mm to 30mm / Preferably /) / as some 
raw materials ] can improve, and another aesthetic property can be further taken out in this case. Since it reacts with 
other raw materials with which the hardening object in this case has an unreacted object in the crack object of rejecte 
goods in the surroundings of it, the crack object of rejected goods stops being able to peel from a hardening object 
easily. 
[0027] 

[Example] An example is given to below and this invention is more concretely explained to it. 
[0028] The silica sand 10 weight section with a mean particle diameter of 3mm, the ****** i weight section, and the 
water 10 weight section were added to the main raw material 100 weight section of the example 1 following 
combination, and churning mixing was carried out by the eye RIHHI mixer. 

The main raw material combination clay (place of production; Seto, Aichi) 60% slaked lime Granulated blastfurnace 
slag not more than 5% particle-size 300micrometer Silica not more than 20% particle-size 300micrometer Dust 
pressing of the mixture obtained 15% was carried out to 200x200x60mm by 30MPa(s), autoclave curing was carried 
out at 180 degrees C for 6 hours, and the non-calcinated hardening object (block) was manufactured. The measureme 
result of the flexural strength of this non-calcinated block and shore hardness is shown in Table 1. 
[0029] The acquired non-calcinated block was softer than the usual concrete block, had the moderate degree of 
hardness, and, moreover, was a block equipped with the aesthetic property of natural soil, and a feel of rich effect. 
When the gait test was performed about the floor line which laid this non-calcinated block, there was almost no 
reverberation by walk, it was good, and was what is extremely excellent in a feeling of a walk. [ of the feel of a shoe 
back ] moreover, this block floor line presents an appearance like the ground apparently, and it harmonizes in 
surrounding natural environment well — it excelled in the fine sight remarkably. 

[0030] Carried out the example 2 main raw material as follows, made the loadings of silica sand with a mean particle 
diameter of 5mm into 40 weight sections, and the loadings of ****** were made into the 0.1 weight section, and als 
the non-calcinated block was manufactured like the example 1. This non-calcinated block was also what has the sam 
advantage as an example 1 . In addition, the measurement result of the flexural strength of this non-calcinated block a 



shore hardness is shown in Table 1. 

[0031] The main raw material combination ocher (place of production; Aichi) 20% slaked lime Granulated blastfum 
slag not more than 5% particle-size 300micrometer Silica fbme not more than 60% particle-size 300micrometer Afte 
having carried out the example 3 main raw material as follows 15%, having added the silica sand 50 weight section 
with a mean particle diameter of Inmi and the water 22 weight section, carrying out stirring mixing by the eye RIHH 
mixer and making it clay water mixture with a kneading machine, extrusion molding was carried out to 200x200mm 
and it cut in thickness of 60mm. Then, autoclave curing was carried out at 180 degrees C for 6 hours, and the non- 
calcinated block was manufactured. This non-calcinated block was also what has the same advantage as an example 
In addition, the measurement result of the flexural strength of this non-calcinated block and shore hardness is shown 
Table 1. 

[0032] The main raw material combination red clay (place of production; Kuwana, Mie) 75% slaked lime Granulated 
blastfurnace slag not more than 5% particle-size 300micrometer Silica fume not more than 10% particle-size 
300micrometer Carried out the example 4 main raw material as follows 10%, made the loadings of silica sand with a 
mean particle diameter of 5mm into 20 weight sections, and the loadings of ****** were made into 5 weight section 
and also the non-calcinated block was manufactured like the example 3. This non-calcinated block was also what ha 
the same advantage as an example 1. In addition, the measurement result of the flexural strength of this non-calcinate 
block and shore hardness is shown in Table 1 . 

[0033] the main raw material combination - black soil (place of production; Hokkaido) 5% slaked lime Granulated 
blastfurnace slag not more than 10% particle-size 300micrometer Molding sand waste not more than 70% particle-si 
300micrometer Carried out the example 5 main raw material as follows 15%, made the loadings of silica sand of 10m 
of mean diameters into 10 weight sections, and the loadings of the 0.5 weight section and a vermiculite were made in 
2 weight sections for the loadings of ******, and also the non-calcinated block was manufactured like the example 1 
This non-calcinated block also has the same advantage as an example 1, and was able to add new design nature by 
light, such as a streetlight, reflecting in the vermiculite on the front face of a product, and shining. In addition, the 
measurement result of the flexural strength of this non-calcinated block and shore hardness is shown in Table 1. 
[0034] The main raw material combination clay (place of production; Tajimi, Gifu) 15% slaked lime Granulated 
blastfurnace slag not more than 15% particle-size 300micrometer Silica not more than 10% particle-size 
300micrometer Silica with a particle size [ of example of comparison 1 example 1 ] of 300 micrometers or less was 
transposed to silica of 500 micrometers of mean diameters 60%, and the non-calcinated block was manufactured on 
same raw material combination and manufacture conditions. The measurement result of the flexural strength of this 
non-calcinated block and shore hardness is shown in Table 1. 

[0035] the following combination 100 weight section of the example indicated by example of comparison 2 JP,7- 
15 73 46, A --**** - and the water 20 weight section — in addition, 30MPa after mixing a raw material - 
200x200x60mm - dust pressing - it dried, autoclave curing was carried out at 180 degrees C for 6 hours, and the no 
calcinated hardening object (block) was manufactured. The measurement result of the flexural strength of this non- 
calcinated block and shore hardness is shown in Table 1. 

[0036] The main raw material combination clay (place of production; Aichi Tajimi-shi) 45.5% slaked lime Silica san 
with a 35.0% mean particle diameter of 3mm 19.5% [0037] 
[Table 1] 
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[0038] 

[Effect of the Invention] The non-calcinated hardening object of this invention has the effectiveness which was 
excellent in the following versatility as above. 
[0039] ** It has the aesthetic property of soil. 

** Since it is soft and the impact at the time of a walk is absorbed compared with the conventional block and a tile, i 
hard to get fatigued. 

** Although it is soft, it has the reinforcement and abrasion resistance which can be borne as pavement material and 

flooring. 

** Excel in skid-proof nature. 

** The swelling by water absorption is small. 

** Itis cheap. 



[Translation done ] 



